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What is claimed is: 




A method of transdemial theraial polymerization, the method comprising the 
steps of 

introducing a polymerizable material (prepolymer), and a thermal 

polymerization initiator into an animal's body; and 
applying thermal energy transdermally for a sufficient amount of time to 
polymerize or crosslink the said prepolymer, or allowing the pre- 
polymer to polymerize or crosslink using only the animal's own 
body heat as a thermal energy source. 



e polymerizable material is biodegradable 



^3 . The method of claim 1 wherein the polymerizable material has unsaturated 
functional groups. 



^< The method of claim 1 wherein the polymerizable material has functional groups 

of acr^J 



selected from the group consisting i 



)\, methacroyl, allyl, and vinyl. 



"S f The method of claim 1 wherein the polymerizable material is a hydrogel. 
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Jk^ The method of claim 1 wherein the polymerizable material and theraial initiator 
are covalently linked together. 



7. vhe method of claim 1 wherein the step of introducing comprises introducing the 



mVerial and initiator under the skin, into a muscle, into a body cavity, into a 
potential space, or into an organ. 



.10 



20 



8. The method of claim 1 wherein the thermal polymerization initiator initiates 



\ 



polymerizatioi^etween 37°C and45°C. 

The method of claiml)^herein the thermal polymerization initiator is water 
soluble. 




yl'O. The method of claim 1 wherein the thermal polymerization initiator has limited 
toxicity in animals. 



based radical initiator. 




. ... 
U. The method of claim 1 wherein thei. thermal polymerization mitiator is an azo 



Yl. The method of claim 1 wherein the thermal polymerization initiator is 2,2'-azobis- 
[N,N'-dimethyleneisobutyramidine] dihydrobhloride. 
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1^3*^ The method of claim 1 wherein the thermal polymerization initiator is a derivative 
of 2,2'-azobis-[N,N'-dimethyleneisobutyramidine] dihydrochloride. 
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\^ The methqd of claim 1 wherein the step of introducing comprises injecting said 
prepolymer and^said initia<!&r usW a syringe 



15f The method of ptaim 1 wh^reii 

/ 

prepolymer and said initiator duK\ng a snrgibql procedure. 



rein the stepvof introducing comprises placing said 
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The method of claim 1 wherein the step i 
applying thermal energy from a heat source ; 
a heating pad, a water bath, a hot water bottle, a 




thermal energy comprises 
from the group consisting of 
p, and a light. 



A method of drug delivery, the method( comprising the steps of: 

introducing a polymerizable material (prepolymer), a thermal 

pol^roerization initiator, and a dia^ostic,(merapeutic^pr 



prophylactic agenhinto an animal's body; and 



applying thermal energy transdermally for ^sufficient amount of tim^ to 

' \ 

polymerize or crosslink^the said prepolymer, or allowing the pre- 

\ 

polymer to polymerize or crosslink using only the ammal's own 
body heat as a thermal energy^soui-ce. 
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1 8. The method of claim 1 7 wherein the step of providing an agent comprises 
providing a bioactiveagent . 



19.^ The method of claim 17 wherein the step of providing an agent comprises 




providing a protejn. 



20^ The method of claim 17 wherein the step of providing an agent comprises 
providing a peptide. 



Ziy. The method of claim 17 wherein the step of providing an agent comprises 
providing a vaccine. 



22^ The method of claim 1 7 wherein the step of providing an agent comprises 
providing a polynucleotide. ^■^■""^ 



23. The method of claim 1 7 wherein the step of providing an agent comprises 
providing an organic compound. 



24. The method of claim 1 7 wherein the step of providing an agent comprises 



providing an agent within a microsphere. 

, 




A method of tissue engineej^g^be metijod comprising the steps of: 



• 



introducing a polymerizable material (prepolymer), a thermal 

polymerization initiator, and at least one living cell subcutaneously 
into an animal; and 
applying thermal energy transdermally for a sufficient amount of time to 
polymerize or crosslink the said prepolymer, or allowing the pre- 
polymer to polymerize or crosslink using only the animal's own 
body heat as a thermal energy source. 

A compositio'n comprising a polymerizable material (prepolymer), a thermal 



initiator, and a bjoafmve agent. 



A compositicm comprising a polynjerizable material (prepolymer), a thermal 
initiator, ^nd at least one\jell. 



The composition of claim 26 orNz? wherein the polymerizable material 
(prepolymer) is biodegradable before and after polymerization. 



The composition of claim 26 or 27 wheran the polymerizable material has 



unsaturated functional groups. 
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The composition of claim 26 or 27 wherein the polymerizable material has 

functional groups selected from the group consisting of acroyl, methacroyl, allyl, 
and vinyl. 

mposition of claim 26 or 27 wherein the polymerizable material is a 



The compositioh of claim 26 or 27 wherein the thermal polymerization initiator 



initiates polymerization between 37°C and SO^'C. 



The composition of c 



is water soluble 




7 wherein the themial polymerization initiator 




The composition of claim 26 or 27i wherein the themial polymerization initiator 



has limited toxicity in animals. 



The composition of claim 26 or 27 whereinNthe thermal polymerization initiator 



is an azo-based radical initiator. 



The composition of claim 26 or 27 wherein the thennal polymerization initiator 
is 2,2'-azobis-[N,N'-dimethyleneisobutyramidine] dihydrpchloride. 
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The composition of claim 26 or 27 wherein the thermal polymerization initiator is 
a derivative of 2,2'-a2obis-[N,N'-dimethyleneisobutyramidine] dihydrochloride. 

e composition of claim 26 or 27 wherein the initiator is at a concentration less 
than\0% by weight percent thermal initiator. 



The composition of claim 26 or 27 wherein the initiator is at a concentration less 
than 3% by weight percent thermal initiator. 



The composition of claim 2i5 or 27 wherein the initiator is a a concentration 
between 2 and 0.0 l^by^eigH^ percent thermal initiator. 



The composition of claim 26 vvherei^ the step of providing an agent comprises 
providing a protein. 

The composition of claim 26 wherein the step of providing an agent comprises 
providing a peptide. 



The composition of claim 26 wherein the step o^ providing an agent comprises 
providing a vaccine. 
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The composition of claim 26 wherein the step of providing an agent comprises 
providing a polynucleotide. / 



The composition of claim 26 v^herein the step of providing an agent comprises 
^viding an organic compound. 



The corhposition of claim 26 wherein the step of providing an agent comprises 
providing^ agent within a microsphere. 



iveryX the system comprising: 




A system for tissue engineering, me system comprising: 
a polymerizable material (pr^olymer); 
a thermal initiator; 
at least one cell; and 

an apparatus for delivering a suspension into an animal 



23 




Q 

m 
m 

ffl 
Q 
W 

a 



24 



